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Fibroblasts
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Directed conversion of fibroblasts into neurons provides avenues for new thera-
pies and disease models. In this issue, Qiang et al. directly convert adult human
fibroblasts into functional neurons (hiN cells) that are competent to integrate into
neuronal circuitry. As a proof of concept for disease modeling, they also convert
the skin cells of familial Alzheimer’s disease patients into hiN cells and show that
these neurons display altered processing and localization of the amyloid
precursor protein. This study lays the foundation for patient-specific modeling
of neurodegenerative diseases.Gemin2 Breaks Up Illicit Rings
PAGE 384
snRNPs, the subunits of the splicesome, are comprised of small nuclear (sn) RNAs, each outfitted with a ring of Sm
proteins. Zhang et al. report the structure of a key snRNP assembly intermediate, revealing a role for Gemin2 in
gathering Sm proteins and bridging them to the SMN complex that mediates snRNP assembly. Importantly, Gemin2
blocks the RNA-binding pocket of the Sm complex to prevent illicit assembly of Sm rings on non-snRNAs. SMN-
Gemin2 interaction is abrogated by a spinal muscular atrophy causing mutation, linking a deficit in snRNA biogenesis
to this degenerative disease.Newly Min-ted Conformation Makes Waves
PAGE 396
The E. coli Min proteins, MinD and MinE, oscillate from one end of the cell to the other, and this behavior spatially
restricts cytokinesis to midcell. MinD associates with membranes, and howMinE instigates its release and subsequent
migration in not known. Park et al. find that binding to MinD induces a specific b strand-to-a helix transition that acti-
vates MinE. This conformational change allows MinE to transfer between MinD molecules along the membrane,
contributing to the initiation of an oscillatory wave.Tying Down DNA for DSBs
PAGE 372
Meiotic recombination hot spots map to chromatin loops tethered to underlying
axial chromosome structures. Panizza et al. now show that components of the
DSB-forming machinery assemble on the axial structure prior to DSB formation.
Local changes in axis binding by the DSBmachinery correlate with local changes
in DSB formation, suggesting a model in which the DSB machinery anchors
chromatin loops to the chromosome axis prior to DSB formation.Slimming the Nucleus to Cut Cholesterol
PAGE 408The nutrient-sensing protein kinase complexmTORC1 regulatesmany processes that sustain growth, including protein
synthesis and lipogenesis. Peterson et al. now show that mTORC1 promotes transcription of SREBP, a master regu-
lator of lipo- and sterolgenic gene expression, by blocking the nuclear targeting of lipin1, which dephosphorylates
membrane lipids. Their findings suggest that mTORC1-mediated changes in nuclear morphology control SREBP
expression and sensitivity to dietary fat intake.Cell 146, August 5, 2011 ª2011 Elsevier Inc. 335
Prion-like Switch Triggers Immune Signaling
PAGE 448
The mitochondrial membrane protein MAVS connects detection of viral RNA by
the sensor protein RIG-I to the production of interferons. Hou et al. now show that
viral infection or exposing mitochondria to RIG-I-activating complexes induces
MAVS to form prion-like fibrils. These fibrils efficiently convert additional MAVS
molecules on the mitochondrial membrane into aggregates that induce NFkB
and IRF3 activation and interferon production, revealing a signaling mechanism
that is triggered and propagated by a prion-like conformational switch.NGF and TrkA Have a Lasting Ph-riendship
PAGE 421Two neurotrophins, NGF and NT3, acting through one receptor, TrkA, regulate the development of sympathetic
neurons. Although both neurotrophins promote axonal extension, only NGF activates a retrograde signaling pathway
that promotes survival. Harrington et al. now show why. They find that NGF/TrkA endosomes, but not NT3/TrkA endo-
somes, engage Rac1 and cofilin, directing F-actin disassembly and initiating retrograde survival signaling. The unique
effect of NGF likely reflects the low pH of early endosomes, which promotes NGF, but not NT3, association with TrkA.Preserving Brain Growth at Alk Costs
PAGE 435
Developing animals have evolved protective mechanisms to survive periods of starvation, including sparing critical
organs at the expense of others. Cheng et al. identify a molecular mechanism to keep brains growing during nutrient
restriction inDrosophila. They show that Alk, a conserved receptor, promotes neural stem cell growth evenwhen insulin
and amino acid levels are low. As activatingmutations in Alk are associatedwith human cancers, these studies suggest
a link between starvation-resistant growth in tumorigenesis and in development.Altering Allostery in Evolution
PAGE 462
How does a gene’s regulation evolve when its expression is beneficial in one
environmental condition and detrimental in another? Using a synthetic biology
approach, Poelwijk et al. demonstrate that the E. coli Lac system evolves to
maximize the predicted fitness tradeoffs of two adverse conditions. Reaching
the optimal response requires overcoming an instrinsic constraint in the evolu-
tionary pathway, which finally yields a LacI repressor with, surprisingly, the
opposite allosteric response to its ligand compared to the original protein. These
findings demonstrate that regulatory evolution can be understood in terms of
tradeoff optimization theory.Pitstops for Clathrin
PAGE 471
Von Kleist et al. identify small molecule inhibitors of clathrin that acutely interfere with receptor-mediated endocytosis,
entry of HIV, and synaptic vesicle recycling. These inhibitors, called pitstops, target the clathrin terminal domain and
affect the longevity of clathrin-coated pits, implicating the terminal domain in regulating these dynamics. Pitstops
thus provide new tools to address clathrin function with potential applications as inhibitors of pathogen entry and as
modulators of cell signaling.Cell 146, August 5, 2011 ª2011 Elsevier Inc. 337
